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Read all instrucuons and handling procedures before using this kit. For assistance call the TECHNICAL
SERVICE HOT LINE |-800-544-8881

!

The D TECH® TNT (1,3.5-Trinirrotoluene) on-site and laboratory test kit is designed to provide quick. semiquan-
titauve and rehable test resuits for making environmental decisions. The D TECH® TNT Test Kit can be used on-
site for idenufying "hot spots™. site mapping. monitoring of remediation processes and selecting site samples for
laboratory analysis. In the laboratory. the D TECH® TNT Test can screen highly contaminated samples that

require pre-dilution prior to instrumental analysis. The D TECH® TNT Test Kit has a working range of 0.5 to 5.0
ppm in soil and S to 45 ppb in water.

PRINCIPLE

The D TECH?® system for analyzing wrace amounts of TNT utilizes immunoassay technology. This proven
technique uses an antibody as an analvuical reagent. Antibodies are biological molecules with the ability to
specifically bind only the target compound amidst a complex sample matrix, thus eliminating the need for exten-
sive sample cleanup. By linking the unigue antibody sclectivity with a sensitive color indicator system, very low
concentrauons (ppm, ppb) of target compound can be determined. The color formed is inversely related to TNT
concentration. In this assay the anubody primarily reacts with TNT and may react to some extent with Tetryl,
1.3,5-TNB and 2A (2-amino-4.6-DNT). See the D TECH?® brochure "Immunoassay Comes To Environmental
Testing” for a detailed explanation of the unique immunoassay format used.

The D TECH® TNT Test Kit, [tem # TK-1004-1. contains sufficient materials to perform four tests. This kit can
lest water samples or be used with the D TECH® TNT/RDX Soil Extraction Pac, ltem # TK-10015-1, to test soil
samples. The TNT/RDX Soil Extraction Pac contains only the materials needed to :xtract TNT from soil for

. semi-quantitation with this D TECH® TNT Test Kit. The results can be obtained by using the enclosed Color
Card or the DTECHTOR Meter, liem # TK-1001M-1.

STORAGE AND STABILITY.

This kit has a working temperature range from 45° to 100°F (7° to 38°C). For optimal stability, the kit should be
stored from 40° 1o 100°F (4° to 38°C). Do not store the kit in direct sunlight. The expiration date varies with
storage temperature. For expiration dating under various storage conditions, see the package label.

MATERIALS PROVIDED

See the tray diagram below. This diagram includes the kit component names and quantity of each item.

B .
Bate A () J Sl e | Not shown in diagram
s O el R Used Kit Label (1)
TNT Vil t4) <
% O R reme OO OO OO % Instrucuon Guide (1)
il O O O O 3
3 ™ tas e } Color Card (1)
Chp Amsmimbsly 43
. Timing Device (minuics)
. D TECH® TNT/RDX Soil Extraction Pac, Item # TK-1001S-1 (if testing soil samples)
. the DTECHTOR Meter. {tem # TK-1001M-1 (optional)
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Important:

Once the test is initiated, all steps must be executed sequentially without stopping.

Please read all the Health and Safety Comments on page 7 prior to use.

Note:

This package 1s desiened to serve as a WORK STATION. At the conclusion of the test. the

components can be left in the package for proper disposal.

Step 1: Choosc the corresponding sample source to
determine the first step.

WATER SAMPLE: Using u clcan calibrated pipet.
transfer 1.0 mL of a water sample 10 Bottle A. Snapa
filter up on Bottle A and genuy mix

by inverung three (3) tmes.

SOIL SAMPLE: Using a clean cali-
brated pipet, transfer 1.0 mL of
Bottle 2 (soil extract) solution Irom
the D TECH® TNT/RDX Suil

Extraction Pac. (Item # TK-1001S-1)
o Bottle A. Snapafilicrupon Bottle A and gently mix

by inverting three (3) times. Re-cap Bottle 2 and set
aside.
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Note: The vials in the next two steps need to stand 2
minutes (+/- 15 seconds) after liquid is dispensed inlo
them. The solutions in these vials will remain hazy.

Step 2: Squceze Bottle A filling the TNT Test Vial

(gray stopper) toa level between the

two lines (approximately 13-14 drops). \
Gently mix by shaking the vial in a @
back and forth motion. Immediately ‘\\

Step 3: Squceze the contents of %%
Reagent C (whitc cap) to 1ill the

TNT Reference Vial (red stopper) to a level between

proccedto stiep 3.
the 2 lines. Gently mix by shaking the vial in a back
and forth motion.

Note: Reconstitute the REFERENCE VIAL IMMEDI-
ATELY after sample addition 1o the test vial. If analyzing
several samples simultaneously, reconstitute a reference
vial al the same time each test (sample) vial is filled.

Y
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Step 4: After 2 minutes (+/- 15 seconds),
pour contents of the TNT Test Vial
into the T (test) side of the cup
assembly. Immediately pour the
contents of the Reference Vial into
the R side of the cup assembly.
Allow the liquid to drain completely

on both sides.

Note: The next four (4) sieps use dropper-tipped botiles.
When dispensing these reagenis, do not allow any drop-
per lip 1o coniact any solution(s) or surface in‘the cup
assembly. To assure uniform color development
across the cup assembly, dispense the drop onto the
sloped side of the well 1o lessen its impact. Do not allow
the drop 10 fall inio the middle of the well.

Step 5: Add 10 drops (+/- 2 drops) of %ﬁ

Reagent D solution (yellow cap) into

cach side of the cup assembly. Allow
the liguid to drain complctely.

Step 6: Add 5 drops (+/- | drop) of
Reagent E solution (blue cap) to each
sidc of the cup assembly. Be sure to
add this solution immediately to the
sccond well after addition to the first
well. Allow the wells to drain com-

Step 7: Read the Reference Color.
If using the DTECHTOR meter, proceed directly 1o
the DTECHTOR meter Sct Up section on page 3.

If using the Color Card. compare the color of the R
(left) side of the cup assembly to the reference bar of
the Color Card. When the color of the R Side
maiches the reference bar, the color development
process should be siopped. Proceed to Step 8.
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Note: The color development tlime is temperature depen-
dent and 1akes approximately 10 minutes at 75°F. More

time is required at lower temperatures and less time is
required at higher temperatures.

Step 8: Add 8 drops (+/- 2 drops) of Reagent F solution
(red cap) into each side of the cup assembly. Allow 10
draincompletely. Now determine the TNT concentration
of the sample.

Note: The color in both wells is stable for approxi-
mately four (4) hours.
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RETERMINING TNT CONCENTRATION Step 6: To read the reference color, double
The results trom the D TECH® TNT Test Kit can be click the Red Square Button (as you would
determined using cither the Color Card supplicd with ~ With 2 computer "mousc”) to determine the
the kitor the DTECHTOR meter and the table color of the reference well.

provided below. Step 7: 1f the reference reading is between

210 and 250 proceed to Step 8. Otherwise,

COLOR CARD: Maitch the color on the T side of the the device needs 1o develop longer. Wait

cup assembly 10 the Color Card using the appropriate  approximately 30 seconds and repeat Step 6.

sotl and water color bars. If the color of the test docs . .

not exactly match a panel of the color card. user Note: If the reference side reading is below the target
interpretation is requircd, range, color development has proceeded oo long. If this
situation occurs, the test should be rerun. The most
dccurate result interpretation is achieved when the test is
read when the reference side reading is within the target
range.

Step 8: Obtain the resuit by immediately @
pressing the Red Square Button 1 time.

Obtain the meter reading. For example......

>
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andi Step 9: Record the result then press the
or Red Squarc Button 1 time while holding the @
: Determine the % relative reflec- Cup Asscmbly in place.

tancc using the DTECHTOR (sce Instrument . . o .
Operator’s Guide for complete instructions). Use the Stepll ?D (Ogllgnfxﬁ)e}r(cz’;}rl‘is f:a?:x%:can
.conversion table 10 determinc the concentration range ;):ITS’C% forcs(;meplz idcm.ificalion if the data
of TNT Equivalents in the sample. is to be downloaded to a computer.)

the DTECHTORMETER SETUP
the DTECHTOR must be calibrated cach time the
meter is turned on. Calibrators arc provided with the Step 12: Insert the next Cup Assembly

meter for this purpose. The Calibrator mustbe clean  (test) and repeat Steps S - 11.
and white to insure valid resulis.

Step 11: Remove the Cup Assembly.

Note: For best results, do not tuke DTECHTOR the DTECHTOR TABLE
readings in direct sunlight.

the DTECHTOR  Total TNT
Step 1: Inscrt Calibrator into the Meter - ) adl: .
Head and hold firmly in place. @ Sample Reading Equivalents
Step 2: Press the Square Bution | time. w LO <5
When calibrated, the meter will display. . . . @ ater (ppb) 1- 30 5.15
Step 3. Remove the Calibrator and rcturn 30 - 50 15-25
it 1o its protective cannister. The display @ 50 - 75 25 .45
remains. . .. HI > 45
Step 4: Press the Square Button 1 time to
select meter program #1 (the Program to be @ Soil (ppm) LO <05
used for this D TECH® TNT test). 1-15 05-1.5
Step 5: Insert the Cup Assembly (test) into @ 1S - 45 1.5-3.0
the Meter Head and firmly hold in place. 45 - 60 3.0-4.0
Note: The #1 in the upper right corner of the display 60-75 40-50
window in Steps 4 & 5 corresponds 10 the meter pro- HI > 50
gram number being used to obtain the meter reading
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Al ND PROCEDU NOTE

TEST PROCEDURE:

The test should be run at a iemperature range of
4510 1O° F (7° 10 38°0).

The kit may be stored at a temperature range ot 40° to
100°F (4° 10 38°C). Storage at higher iemperatures
may irreversibly damage the reagents. Do not store
the kit in direct sunlight. Sce the lot number label for
addivonal storage information.

Check the expiration date on the botiom ot the kit
prior 10 use. The cxpiration date 15 dependent on the
storage temperature of the kits,

Reagents trom ditferent kits CANNOT be -mlxcd.

SALT WATER samples (ocean. sca. ¢Ic.) require a
special samplc preparation step. Please contact our
technical service hotline at 8(X)-222-()342 for further
information.

Once initiated, the test should be run as quickly as
possiblc. DO NOT STOP BETWEEN STEPS.

The diluted sample cxtract and the relerence reconsti-
tution diluent should be at approximatcly the same
lemperature prior 10 adding cither 1o their respective
1est or reference vial.

This test is temperature dependent. The reference
serves as an incubation ume indicator. DO NOT stop
the test (Step 8 on page 2) unul the color intensity
produced in the reference well matches the color bar
on the TNT Color Card or the reference range cquais
210 - 250 units using the DTECHTOR meter. At
75°F, this reaction will take approximaicly ten (10)
minutes. The warmer the temperature. the quicker
the development occurs. For example, at 85°F this
reaction may take scven (7) minutes and at 60°F this
reaction may take twenty (20) minuics.

To stop color development and preserve the results for
up to four (4) hours, rcmove the cup assembly from
the meter head immediately after 1aking the test
reading. Add approximately 8 drops (+/- 2 drops) of
Reagent F solution (red cap) into each side of the cup
assembly. Allow the liquid to drain completely. (See
Step 8 on page 2).

SAMPLECOLLECTION/EXTRACTION:

Use special care during sample collection, handling,
storage and transportation 10 insure accurate resuits.

The extraction is easier to perform if the soil is broken
into secuons during its addition to Bottle 1.

Avoid splashing any acctone from Botile 1 when
adding the soil plug. The rate at which the soil is
expelled from the sampting tool can be controlled
by squcezing the barre! of the sampling tool when
depressing the plunger.

Some soils, especially clays, may require extremely
rigorous shaking during extracuon. If after three (3)
minulies the soil plug i1s not uniformly dispersed,
continue shaking with a rigorous top to bottom motion
untl the sample disperses. This may take up to five
(5) minuies.

Allow ample time for the soil 1o seule in Bote 1. A
clear acctone layer should form on the top of the soil.
Certain clays and other soils may require up to thirty
(30) minutes to cleanly scparate.

A red or pinkish tint in the acctone extract may indi-
catc a very high level of TNT contamination. Extreme
care should be used when handling these samples.

Samples containing high levels of TNT must be
diluted prior to analysis. Dilution pacs may
be ordered for this purpose.

Used kits should be disposed of in accordance with
applicable fcderal and local regulations.

A quality contro! program should be included in the
sampling protocol. The type of program necessary
may vary by state, compound of interest and site.

the DTECHTOR:

If the user either double-clicks too slowly or inadvert-
cntly presses the Square Button once, the meter will
display ---- then the reading e.g. 64%. This inadvert-
ent result should be disregarded (considered errone-
ous ). Note that the meter will however store this
erroneous result into its memory. The user can retum
to Step 5 on page 3 by removing the cup assembly and
pressing the Red Square Button then the slide (on/off)
swilch.

The reference color of a single cup assembly (test) can
be monitored by leaving the cup assembly in the meter
head and double clicking the Square Button (repeating
Step 6 on page 3) whenever a reference refleclance
value is desired. Multiple cup assemblies can be
monitored simultaneously. Removing a cup assembly
when a reference value is being displayed returns the
user to Step 5 on page 3.

-
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INTERPRETATION OF THE TEST

The D TECH® TNT test kit reports results in TNT
Equivalents in a soil or water sample. The assay is
standardized against pure TNT.

A positive test result may be due to the presence of
TNT. a cross reactant or mixtures ol these compounds.
For best results, pre-characterize the site by analyzing
a small number of representative samples. Compare
the pre-characterization results 1o the cross reactivity
table on page 6 of the users guide. 1! the site is
primarily contaminated with TNT, the test will accu-
ratcly assess the TNT concentrations. If the site is
contaminated with TNT and other compounds display-
ing high cross reactivity, the test will slightly overesti-
maic the TNT concentration.

Sample heterogenceity, sumpling technique, extraction
ctliciency, and soil/water matrix effects all contribute
to the variability in the D TECH® TNT immunoassay.
To obtain information regarding a 96% confidence
level around an action concentration please call our
technical service hotline at 1-800-222-0342 for more
information.

~ ~ ~ ~

Dilution pacs are available for testing soil samples with
high TNT concentrauons. For more information, please
call our technical service hotline 1-8(X)-222-0342

RELIABILITY

The D TECH® TNT Explosives Text Kit has been
designed to minimize the elfect of enviromental
interterences. Sample pH, nitrate, nitrite and
ammonium do not affcct test results.  Studies have
shown the D TECH® TNT Test Kit to yield less than
1% falsc negatives and less than 8 % false positives
throughout the working range of the kit.

SENSITIVITY
The D TECH® TNT Test Kit can be used to directly
measure TNT in the following ranges:

Sample the DTECHTOR  Color Card
Water (ppb) 5 - 45 S - 60
Soil (ppm) 05 -50 05 - 5.0

The Minimum Detection Limit (MDL) of the test for
TNT in a water sample is 5 ppb and in soil is 0.5 ppm.
The Minimum Quantitation Limit (MQL) occurs at a
water sample concentration of 8 ppb and a soil sample
concentration of 0.8 ppm.

INT STANDARD CURVES

D TECH TNT Test Kit
Soil Standard Curve

0.0

60.04

40.04

20.04

the DTECHTOR Reading *

0.0
03 INT Runges (ppm cquivalents) in Soil
D TECH TNT Test Kit
Water Standard Curve
80.0
*
20
£ 60.04
=
8
x
x
QO 40.04
e
G L > 454
E 20,04 15-3 = -
25.45
4 s.18
0.0
5.0

TNT Ranges (ppb equivalents ) in Water 520

*Percent Reflectance Relative to Reference
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SPECIFICITY

The D TECH® TNT Test Kit has been tested for cross-
reactivity with structurally similar compounds, degra-
dation products of TNT. other explosives and priority
pollutants. The table below summarizes the cross
reacuvity ol these compounds in samples using the
DTECHTOR. A positive test result may be due 10
the presence of TNT, cross rcactants or mixtures of
thesc compounds. Samples testing positive for TNT
should be confirmed by standard methods. The

D TECH® TNT Test Kit has been designed 1o mini-
mize the ctfect of environmenial interferences.

~

Compound ICs0* MDL %Cross-
{ppb)  (ppb) reactivity
TNT 2 3 1(X)
Tetrylb 65 N 34
1.3.5-trinitrobenzenc 96 20 23
2-amino-4.6-dinitrotolucne 200 30 11
2.4-dinitrotolucne >0 120 <1
4-amino-2.6-dnirotolucne  >5X)  >S00) <1
2.6-dinitrotoluene >S50 =500 <1
2.6-diaminoniuoiocluene S50 >500 < |
2-nirophenol >S50 >500 <l
4-niwrophenol >500  >500 <1
2. 4-dinitrophenol >500 >0 <1
RDXb >500  >500) <1
HMXb >500  >500 <1

2 The ICs( tinhibition concenmiration at 50%) is defined
as the concentration ol tested matenial required to yield
a 50% displacement on a TNTstandard concentration
curve.

b Chemical Names:
Tetryl = methyl-2,4,6-trinitrophenylInitramine
RDX = hexahydro-1,3.5-tnnitro-1,3,5-triazine
HMX = octahydro-1,3.5,7-tctranitro-1,3,5,7-
tetrazocine

INTERFERING SUBSTANCES

The D TECH?® TNT Test Kit has been tested for results
interference by other priority pollutants. A negative
interference indicates the target compound, spiked into
a TNT sample at 100 ppm, did not affcct the TNT
result. The table below summarizes the data.

Compound % Cross-  Interference
reactivity

BTEX <1 none

Aroclor 1254 (PCB) <1 none

Pentachlorophenol (PCP) <1 none

R ~

TIME-TEMPERATURE RELATIONSHIP
All cnzyme immunoassays are temperature dependent.
At cooler temperatures, the color development step of
the D TECH® TNT test will take longer than 10
minutcs. A lUime-temperature graph has been provided
10 illustrate this point. This graph ghould not be used
10 determine the time for a test al a given lemperature,
but rather as a guide 1o indicalc the approximate time
necessary 1o complete the development step. All tests
matches the bar on the color card or the target reflec-
Q[ =29

D TECH® TIME-TEMPERATURE GRAPH

110
1004
90-1
- 80-
)
2 704
3
‘5 4
’g_ 60
‘E 4
e 50
404
Wt+————r—TrTT T T
0 S 10 15 20 25 30 35 40 45
Time (min)
TEST VARIATION

The TNT Test Coefficient of Variation (CV), also
known as the Relative Standard Deviation (RSD), has
been evaluated at various concentrations. The data
indicate the average test RSD, bascd on the concentra-
tion, is 9%.
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QUALITY CONTROL

® TNT EXPLOSIVES TEST KIT TK-1004-1
Direcu

Read the test instructions comptetely before use 1o assure familiarity with the test procedure.

2. Monitor the storage conditions of the tests. Expiration dates are dependent on storage temperature.

3. To insure test reproductbility, invesugators should confirm that ali samples analyzed are homogeneous and
representative of the site of interest.

4. Areference must be run with each test. The reference serves as a positive control to ensure the performance
of the test and to verify that test procedures were properly followed.

S.

Prior to analysis. the user should incorporate a quality assurance and quality control plan into the field testing
procedure. We recommend adherence to US EPA data quality guidelines and suggest including the
following steps in your QA/QC plan:

Record the operator's name, the date, time of collection. and location of each sample.

Record any raw data. calculations and final results for each sample.

Document matrix and background effects by testing an uncontaminated sample taken on site.
Run a duplicate analysis on one of every 20 samples.

Contfirm field sample analysis by submitting at least 10% of the sampies for quantitation by an
EPA approved method that is different from the field method. Representative samples should

include 2 samples above and 2 samples below the minimum detection limit of the field assay.
6. Additionai options:

a.  Use performance evaluation standards daily for assay validation.
b.  Document the method blank by completing the assay without introducing sample.

a
b
c.
d
e

C.  Perform field analysis on a matrix spike to document any matrix effect on the analyte
measured. o
HEALTH/SAFETY

Material Safety Data Sheets (MSDS) have been supplied with the purchase of this product. The MSDS should be
read before using this test. During the execution of the test, any excess TNT is absorbed into the Cup Assembly

absorbent plug. It is not retained on the surface of the Cup Assembly.
PROTECT EYES WITH SAFETY GLASSES AND PROTECT SKIN WITH PROTECTIVE GLOVES

Associated Hazards: May be irmitating to skin, eyes, and mucous membranes.

Symptoms of Exposure: May be irritating on contact with skin, eyes, and mucous membranes.

First Aid Measures: GET MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPOSURE
Skin: Wash thoroughly with soap and water.
Eyes: Immediately flush with water for at least 15 minutes.

Inhalation: Remove to fresh air. Give anificial respiration if breathing has stopped.

Ingestion: Get immediate medical attention. If conscious, give water freely.

[ ]
E—sal STRATEGIC DIAGNOSTICS INC.

111 Pencader Drive, Newark, DE 19702
Phone: (800) 544-8881 - (302) 456-6789 Fax: (302) 456-6782
2 www. sdix.com



DTECHTOR Meter with Added Program Feature

@) ® {red square operating buttonj
/TECH Phone: (800) 544-8881

. o e (215) 860-511S

Fax: (215) 860-5213

the DTECHTOR Meter can be used to "READ" the reference color developmenti; instead of
visually maiching the reference color 1o the color card. This feature allows the user to more
precisely determine when to read the resuits of the D TECH TNT, RDX, PCB, and PAH assays.

The operating instructions included on this page are to be utilized with DTECHTOR meters
possessing a red square operating bution.

Step 1: Insent Calibrator into the Meter Head and hold firmly in place.

Display ZERO

Step 2: Press the Square Button | time. When the calibration is complete the meter will
display
Display SET

Step 3: Remove Calibrator and retumn it to its protective canister.
Display remains..... SET

Step4: SELECT METER PROGRAM

For TNT Test
Press the Square Button 1 time to select meter program !3
Display..... SET #1

or For RDX, PCB or PAH Tests
Press the Square Button 2 times to select meter program #2
Display..... SET #2

Step 5: Insert Cup Assembly (test) into the Meter Head and firmly hold in place

Step 6:

If the user either "double-clicks" too slowly or inadvertently only presses the Square
Button one time see Note #1.

For helpful hints on the monitoring more than one test at a time see Note #2.

Test should be read when the Reference Side Reading is in the target range listed below for the

appropriate test. :
TNT 250-210
RDX 350-320
PAH 410-380
PCB 345-315

If the reference side reading is above the target range; further color development time is needed.

-
JD‘ STRATEGIC DIAGNOSTICS INC.
i 111 Pencader Drive, Newark, DE 19702

Phone: (800) 544-8881 - (302) 456-6789 Fax: (302) 456-6782

1 www.sdix.com



IMMEDIATELY after the target reference range value has been reached:
Proceed to Step 7 to obtain an immediate resuit

Step 7:  Obtain the test result
Press the Square Burtton 1 time.
Dispiay..... - .....then Test Reading (i.e. 46%)

Use the DTECHTOR Table (see page 3 of the test kit instruction guide) and the perccnt
relative reflectance meter reading to determine the concentration of analyte.

Step 8: Record result. then press Square Button 1 time.

Step 9:  Key in 4 digit label. (Optional - see meter operator's guide)

Step 10: Remove Cup Assembly (test)
Display..... SET #1 [For TNT Test|
or SET #2 [For RDX, PCB, or PAH tests]

Step 11: Insert next Cup Assembly (test) and repeat procedure beginning at Step 4.

NOTE #1: If the user either "double-clicks" too slowly or inadvertently only presses the Square
Button gpic fime the meter will display.....-—.....then Reading (i.e. 64%).

This inadvertently obtained result should be disregarded (considered erroneous). It must be
noted, however that the meter will store this erroneous result into its memory. The user is re-

turned to Step 4 by removing the cup assembly, and pressing the square button then the slide (on/
off) switch.

NOTE #2: The reference color of a single cup assembly (test) can be monitored by leaving the
cup assembly in the meter head and "double-clicking'’ the square button (repeating Step 6)
whenever a reference reflectance value is desired. Multiple cup assemblies (tests) can be moni-

tored simultaneously. Removing a cup assembly (test) when a reference reflectance value is
being displayed returns the user the Step 4.

GENERAL NOTES:

The longer the color is allowed to develop, and the darker it becomes, the lower the refer-
ence side reading (reflectance unit number).

To stop color development/preserve results {up to 4 hours}:

Remove the cup assembly from the meter head. Add approximately 8 drops (+/- 2

drops) of Reagent F solution (red cap) into each side of the cup assembly. Allow
liquid to drain completely.

Questions should be directed to technical service or the product manager. Please call our technical
service hotline



